
29   Hinode Satellite Power 

 
 
 

The Hinode satellite weighs approximately 700 kg (dry) with some 170 kg of thruster gas for 
maintaining a polar, sun-synchronous orbit for more than two years. The satellite has two 
solar panels (blue) that produce all of the spacecraft's power.  The panels are about 4 meters 
long and 1 meter wide ,and are covered on both sided by solar cells. 
 
 
Problem 1 -  What is the total area of the solar panels covered by solar cells in square 
centimeters? 
 
 
 
Problem 2 - If a solar cell produces 0.03 watts of power for each square centimeter of area, 
what is the total power produced by the solar panels when facing the sun? Can the satellite 
supply enough power to operate the experiments which require 1,150 watts? 
 
 
 
Problem 3 - Suppose engineers decided to cover the surface of the cylindrical satellite with 
solar cells instead. If the satellite is 4 meters long and a diameter of  1 meter, how much 
power could it produce? Can the satellite supply enough power to keep the experiments 
running, which require 1,150 watts? 
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Answer Key: 
 
 
 
 
 
 

The Hinode satellite weighs approximately 700 kg (dry) with some 170 kg of thruster gas for 
maintaining a polar, sun-synchronous orbit for more than two years. The satellite has two solar panels 
(blue) that produce all of the spacecraft's power.  The panels are about 4 meters long and 1 meter 
wide ,and are covered on both sided by solar cells. 
 
 
Problem 1 -  What is the total area of the solar panels covered by solar cells in square centimeters? 
 
Answer:  The surface area of a single panel is  4 meters x 1 meter = 4 square meter per side. 
There are two sides, so the total area  of one panel is 8 square meters. There are two solar 
panels ,so the total surface area covered by solar cells is 16 square meters. Converting this 
to square centimeters: 
    8 square meters x (10,000 cm2/m2) =  80,000 cm2

 
 
Problem 2 - If a solar cell produces 0.03 watts of power for each square centimeter of area, what is the total 
power produced by the solar panels when facing the sun? Can the satellite supply enough power to operate the 
experiments which require 1,150 watts? 
 
 
Answer:    Only half of the solar cells can be fully illuminated at a time, so the total exposed 
area is  40,000 cm

2
.   The power produced is then: 

 
  Power =  40,000 cm

2 
   X  0.03 watts/cm2   =    1,200 watts. 

 
Yes, the satellite solar panels can keep the experiments running, with 50 watts to spare! 
 
Problem 3 - Suppose engineers decided to cover the surface of the cylindrical satellite with solar cells instead. If 
the satellite is 4 meters long and a diameter of  1 meter, how much power could it produce? Can the satellite 
supply enough power to keep the experiments running, which require 1,150 watts? 
 

Answer - Surface area of a cylinder =  2 π R
2
 h  

 
  so for the satellite   
   S = 2 x (3.14)  (0.5 meters) 2  (4 meters)  =  6.28 square meters 
 
Only half of the solar cells can be illuminated,  so the usable area is 3.14 square meters or  
31,400 square centimeters. The power produced is   31,400 x 0.03 =  942 watts.  
 
No..the satellite cannot keep the experiments running. They require an extra 1,100-942 = 
158 watts. 
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